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A data filter processes data inorder to obtainan estimate of parameters { hat are related
to the data by a mathematical model. Data {ilters exist in nmany forms and use the covariance
of the Stale parameters, or some equi valent representation, along with the measurements and a
simulat jon of the measurcments including partjal derivatives, to obtain the desired estimate. The
covariance mairix of the state may be represented by its inverse or information matrix or square
root factorizations of either of these matrices.

Data [ilters may be separated into two categories being continuous filters or discerete filters.,
Continuous data filters are deseribed by a matrix differential equation or Ricatti equation and dis-
crete filters are obtained by solving the continuous equations over some finite time interval. Discrete
data filters have been developed to a high degree of efliciency and are used almost exclusively for
processing data.

Continuous data filters have an advantage of inherent simplicity, The complete elimination of
the need to compute a state transition matrix results in a simple algorithin involving numerical
integration. The continuous filter thus promises increased accuracy since the error control may
be placed directly on the covariance, or representation of the covariance. rather than on the state
transition matrix.

A continuous matrix differential equation for the SRIF filter has boen derived and a compnter
algorithm developed to implem eut this filter. The filter algovithin performs the mapping of state
and process noise by numnerical integration) of the SRIF matrix andadmits data via a discrectleast
square update. A smoothing algorithm is also described.

Accuracy, computational efliciency, memory requirements and siimplicity of desie n are com-
pared with other filter algorithms. This comparison consisted of connting the number of equations
that must be integrated and the number and dimension ol arravs. .\ preliminary evaluati on of
these competing criteria reveals no significant, differences. Iowever.the continuous SRIV filter is
expected to ont perform discrete filters with regard to accuracy and memory requirements because
there isnoneed to compute a state transition matrix anderror controlmay be placed directly on
theelements of the SRIF matrix. Simplicity of design seems 10 favor the continuous SRII” filter
particularly when the same numerical integration algorithm used for the state propagation is used
to integrate the SRII"matrix.

The integration of process noise makes the continuous SRII filter sornewhat computationally
incfficient. 1lowcvw, an exa ct result is obtained and discrete filt ers o ftenapproximate the int o-
gration of process noise by assuming that the stochastic paramectersarceconstantover 1 henpdate
time interval. Whe n process noise is admitted 10 the continuous filter as diserete updat es. the
computational efficiency is comparable to the discrete filter implementation.
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